The relationship between condylar asymmetry and handedness of the patients with temporomandibular disorders (TMD) and patients with no signs or symptoms of TMD was investigated. The experimental group consisted of 25 patients aged 15 to 52 years who were referred for treatment of TMD. The mean age of this group was 26.24 years. The control group consisted of 25 patients aged 14 to 52 years (mean age: 26.16 years).
Introduction
Condylar asymmetry (the comparison of vertical condylar height between right and left mandibular condyles) has been used to validate clinical tests of diagnostic categories in patients with temporomandibular disorders (TMD). 1 The aetiology of TMD is thought to be multifactorial 2, 3 , with muscle hyperactivity believed to be an important factor [4] [5] [6] ; stress [7] [8] [9] , parafunction 10 , and arthrogenous factors 11 may also be related factors.
Condylar asymmetry has been related to overloading of the articular surfaces of the TMJ and it affects on the soft and hard tissue component of this surface, particularly the undifferentiated mesenchymal cell layer. 12 The articular surface of the joint may be overloaded due to muscle hyperactivity, and this has led to a suggested reason for the progression to osteoarthrosis in these patients. 5, 13 Overloading of the articular surface leads to thickening of the soft tissue component. As a result, there is an increase in the condylar asymmetry which leads to greater muscle hyperactivity. This process can continue until the adaptive capacity of the surface is exceeded. 11 At this point, the TMJ problems occur.
The purpose of this study was to examine the relation of condylar asymmetry index in dentate patients with TMD according to overloading as well as premature contact points, bruxism, chewing on the same side, and in patients with no signs or symptoms of TMD.
Methods and Materials
Two groups of patients were selected at the Süleyman Demirel University, Faculty of Dentistry, Isparta. The experimental group consisted of 25 patients (20 females and 5 males) who were referred for treatment of TMD with a primary myogenous problem. Mean age of the TMD group was 26.24 years, with a range of 15 to 52 years. The control group consisted of 25 patients (20 females and 5 males) with no signs or symptoms of TMD. Mean age of this group was 26.16 years, with a range of 14 to 52 years. All were dentate with only one missing tooth allowed, other than third molars.
Since orthopantomograms (OPGs) are routinely used as a screening procedure in this clinic, all subjects (50) had OPGs available for review. All were exposed with a PM 2002 CC panoramic apparatus (Planmeca Co., Helsinki-Finland), which had been standardized previously. All radiographs were taken in a standard manner by the same operator. The outlines of the condyle and the ascending ramus of both sides were traced on acetate paper. On the tracing paper, A-line was drawn between the most lateral points of the condylar image (O 1 ) and of the ascending ramus image (O 2 ) (Figure1). To the A-line (the ramus tangent) from the most superior point of the condylar image a perpendicular B-line was drawn. The vertical distance from B-line on "the ramus tangent" to the O 1 projected on the ramus tangent was measured. This distance was called the condylar height (CH). The distance between the O 1 and O 2 was called the ramus height (RH) and measured (Figure1).
To express the symmetry between the condyles and the rami on the OPG image, the following formula was used: Differences between experimental and control groups and subgroups (condyle, ramus, condyle plus ramus) regarding symmetry were calculated with the Student's t-test. Results Sex, age, and asymmetry index for each group is recorded in Table 1 and Table 2 . The mean age of the TMD group was 26.24 years with an age range of 15-52 years. The mean of condylar asymmetry was found to be 11.11%, with a standard deviation of 11.03%. The mean of ramus asymmetry was found to be 3.07 ± 1.60%, and the mean of condylar plus ramus asymmetry was 2.96 ± 1.87% (Table 3 ).
The mean of the control group was 26.16 years with an age range of 14-52 years. The mean of condylar asymmetry was found to be 8.36 ± 6.27%. The mean of ramus asymmetry was found to be 3.08 ± 2.06%, and the mean of condylar plus ramus asymmetry was 2.64 ± 1.88%. No statistically significant differences were found between age, condylar asymmetry, ramus asymmetry, and condylar plusramus asymmetry of the experimental and control groups (p>0.05) ( Table 3) . Table 4 depicts the asymmetry index and handedness in a group of patients with TMD. have reported the experimental group with TMD showed a correlation, while the control group with no signs or symptoms of TMD showed no correlation between condylar asymmetry index and age. However, Miller and Bodner 15 and Miller and Smidt16 have shown no correlation was found between condylar asymmetry index and age in the group of patients with Angle's Class II division 2 and Class III malocclusions. When the condylar asymmetry/age relationship was investigated, it was found patients with a myogenous problem showed a parabolic curve, while those with an arthrogenous problem showed a linear curve. 5, 11 In the present study, the symptoms and signs were questioned and examined according to myogenous problems. The relationship between myogenous and arthrogenous factors was not investigated in this study.
In the current study, the mean of asymmetry index for the experimental group, namely 11.11%, was lower than that reported by Miller. 11 He reported a value of 18.76%, and the mean age of that group was 25 years, while the mean age of our TMD group was 26.24 years. However, the mean asymmetry index of our TMD group was higher than that reported by Habets et al. 14 They reported a value of 7.3% for patients with an arthrogenous origin of pain in a group of patients with craniomandibular disorders. The mean age of that group was 35.5 years. This higher value may reflect the age and origin differences between the two groups. There appears to be a negative correlation between age and asymmetry index. This may be due to a greater depletion of mesenchymal cells with increasing age. This depletion has been postulated as a possible reason for osteoarthritic manifestations in the TMJ. Table 4 . Table for the sign of the asymmetry index and handedness in a group of patients with TMD.
